Clinical diagnoses - whether in the field of psychiatry or somatic medicine - seek to delineate disease entities characterized by distinct etiologies. Since most psychiatric disorders have a familial-genetic basis, diagnostic definitions should therefore be able to delineate distinct familial-genetic pathways. The ideal situation is provided when the etiological factors (ie, the genetic mutations causing or influencing a specific disorder) are known: in this case, the definition of the disorder will be directly derived from the phenotype induced by the causal or susceptibility factor(s), with uncontroversial validity, since the definition delineates a distinct syndrome attributable to a distinct familialgenetic pathway.

However, to this day, such detailed knowledge of causal or susceptibility factors remains elusive for the vast majority of psychiatric disorders in which a familialgenetic origin is known or suspected; in fact, the only exception is represented by the subtypes of Alzheimer\'s disease.^[@ref1]^ Thus, alternative strategics need to be applied in order to formulate appropriate definitions of psychiatric disorders with a familial-genetic origin. But how in this case can one judge the validity of the competing diagnostic definitions thus derived?

Two major criteria of validity have been proposed:

-   The stronger the genetic determination, the more valid the diagnostic definition; consequently, heritability estimates derived from twin studies may serve as criteria of validity.

-   The stronger and more specific the familial aggregation, again, the more valid the diagnostic definition.

Diagnostic distinctions based on familial-genetic studies
=========================================================

The two aforementioned criteria of validity were the very ones that were used, in the past, to establish the now widely accepted classification of affective disorders that distinguishes bipolar disorder and unipolar depression:

-   Twin studies established a higher degree of hcritability for bipolar disorder than for affective disorders in general.^[@ref2]^

-   Family studies consistently demonstrated that bipolar disorders aggregate only in families of probands with bipolar disorder, and not in families of probands with other subtypes of affective disorder.^[@ref3]^

On the basis of these findings, all currently used classification systems, in particular the *Diagnostic and Statistical Manual of Mental Disorders* (DSM) and the *International Classification of Diseases* (ICD), define the now well-known diagnostic criteria for the two groups of affective disorders.

More recently, an intermediate syndrome between unipolar depression and bipolar disorder, so-called bipolar II disorder, has been defined. This condition is characterized by depressive episodes with manic states too short in duration or too mild in intensity to qualify as a manic episode. A series of family studies (eg, Dunner et al^[@ref4]^) showed that bipolar II disorder followed a specific intrafamilial pattern of aggregation. Other family studies found that bipolar II disorder, but not other types of bipolar disorder, strongly aggregated in families of probands with bipolar II disorder.^[@ref5],[@ref6]^ However, in contrast to the Research Diagnostic Criteria (RDC), the currently most widely distributed classification systems, DSM-III-R, DSM-IV, and ICD-10, included the intermediate constellation bipolar II disorder under the heading bipolar disorder.

To further illustrate the contribution of familial-genetic studies to the classification of psychiatric disorders, this paper takes a closer look at how the aforementioned considerations have impacted on the diagnostic definitions of schizoaffective disorders.

The first criteria-based definition of this disorder was proposed by the RDC. This disorder was shown to aggregate in families, but not in a specific manner.^[@ref7]^ Some variants of this disorder also occurred more commonly than would be expected by chance in families of probands with schizophrenia and other variants in families of probands with affective disorders, and vice versa. The clinical characterization of these variants demonstrated that cosegregation with schizophrenia was preferentially associated with the more chronic, schizophrenia-like schizoaffective disorder, whereas other subtypes coaggregated preferentially with affective disorders.^[@ref8]^ As a consequence, the schizophrenia-like schizoaffective disorders were distinguished from other schizoaffective disorders, which were subsequently considered to belong to the affective disorders in DSM-III-R and DSM-IV and likewise in ICD-10.

Diagnostic definitions ignoring familial-genetic evidence
=========================================================

Several studies were recently conducted applying one of the aforementioned criteria of validity to competing diagnostic definitions or diagnostic criteria, particularly with regard to the definition of schizophrenia and psychotic disorders. Twin and family studies focused primarily on the positive/negative distinction. It was demonstrated that the complex of negative symptoms was fairly consistently associated with a high familial similarity, a higher familial loading with psychotic disorders, and a higher genetic load than positive symptoms.^[@ref9]^

One twin study even found no genetic influence at all on the occurrence of positive symptoms (first-rank Schneiderian symptoms), whereas other definitions, including positive and negative symptoms in the definition of schizophrenia, were associated with at least a moderate degree of heritability.^[@ref10]^ If a classification system relies on the specificity and magnitude of underlying genetic determinants, a redefinition of the concepts of schizophrenia and other psychotic disorders should result from these findings. In contrast to this empirical evidence, even the most recent definitions of schizophrenia and psychotic disorders in DSM-III-R, DSM-IV, and ICD-10 give priority to positive symptoms. As an exception, ICD-10 proposes the residual category of latent schizophrenia (schizophrenia simplex), which is only defined by the presence of negative symptoms, in the absence of positive symptoms. The familial-genetic nature of this condition is not widely known, as most research into the genetics of schizophrenia is based on cases with a mixture of positive and negative symptoms. The most distinctive difference between the DSM-III-R, DSM-IV, and ICD-10 classification of schizophrenia is the minimal duration of the disease episodes. ICD-10 requires the presence of symptoms for just 1 month. DSM-ITI-R and DSM\'-IV require 6 months, and consider psychotic patients meeting the symptom criteria for schizophrenia for less than 6 months to belong to the category of schizophreniform disorders. Several studies have shown that the course of schizophrenia (including episode duration) is independent of the familial loading.^[@ref11]^ Given this body of evidence, a differential validity of the ICD-10 and DSM-III-R and DSM-IV definitions of schizophrenia is unlikely. In keeping with this expectation, we found in a family study^[@ref12]^ a similar degree of familial aggregation of schizophrenia as defined by DSM-III-R and DSM-IV or ICD-10, although the prevalence rates were very different *(Table I).*

###### Cumulative lifetime prevalence rates for schizophrenia: first-degree relatives of probands with schizophrenia by two diagnostic systems. Abbreviations: DSM-III-R, *Diagnostic and Statistical Manual of Mental Disorders,* Revised Third Edition; ICD-10, *International Classification of Diseases.* 10th Revision; OR, odds ratio.

  **Diagnosis of schizophrenia in relatives of schizophrenics**   **Lifetime prevalence rates**                                                                                                             **Relative risk (OR) 195% confidence interval\]**
  --------------------------------------------------------------- -------------------------------------------------------------------------------- -------------------------------------------------------- ---------------------------------------------------
                                                                  **Relatives of probands with schizophrenia (ICD-10: n=620, DSM-III-R: n=485)**   **Relatives of general population probands (n = 500)**   
  by lCD-10                                                       6,5%                                                                             0,9%                                                     7,1
                                                                                                                                                                                                            \[3,5; 11,9\]
  by DSM-III-R                                                    3,0%                                                                             0,5%                                                     6,0
                                                                                                                                                                                                            \[2,0; 12,0\]

The degree of familial aggregation is indicated by the odds ratios (OR) with 1.0 indicating the risk in the general population and values higher than with 1.0 indicating the degree of increased risk with respect to the general population. A similar degree of familial aggregation is apparent for DSM-III-R and ICD-10 in *Table I,* although a difference in criteria for minimal episode duration may result in differences in cumulative lifetime prevalence rates.

In conclusion, although DSM-III-R and ICD-10 have different definitions for schizophrenia, these differences have no relevant impact on the degree of familial aggregation.

Spectrum of conditions defining the familial phenotype as exemplified by schizophrenia
======================================================================================

Another strategy to explore the boundaries of a familial disorder is to delineate the range of syndromes and durations coaggregating with schizophrenia in families. This strategy is particularly informative if relatives of schizophrenics who are likely to have a genetic vulnerability to schizophrenia (so-called obligate carriers) are investigated. Obligate carriers are relatives of schizophrenics located in the pedigree between two cases with schizophrenia, eg, the mother of a schizophrenic index case is considered to be an obligate carrier if one of her siblings or one of her parents was also suffering from schizophrenia or another psychotic disorder (independently of the phenotype of the mother of the index case). As the familial aggregation of schizophrenia is unlikely to be due to random variation (because of the low prevalence rate in the general population), or nongenetic familial factors (as evidenced by twin studies), the only remaining possibility is genetic factors. Thus, differences in the prevalence of obligate carriers of disorders, syndromes, and behavioral deviations in families of schizophrenics are likely to be expressed by the genetic diathesis of schizophrenia. *Table II* shows the cumulative lifetime prevalences of psychiatric disorders (DSM-III-R) for obligate carriers identified in our aforementioned family study.^[@ref12]^ The excess of diagnosis-specific prevalence rates is only significant for two groups of disorders (due to sample size limitation). It is apparent that the genetic vulnerability to schizophrenia is not only expressed as schizophrenia. These findings are in keeping with those of another series of family studies, which showed that all variants of nonaffectivc psychotic disorders (schizotypal personality disorders and schizoaffective disorders) cosegregated with schizophrenia.^[@ref13]^

###### Lifetime prevalences in relatives of schizophrenics (obligate carriers) and controls. \*P≤0.05.

                                                                                **Obligate carriers**   **Matched controls**
  ----------------------------------------------------------------------------- ----------------------- ----------------------
  Schizophrenia/schizophreniform disorders                                      8.2%                    0.9%\*
  Schizoaffective disorders                                                     1.2%                    0%
  Other non affective psychoses (including schizotypal personality disorders)   2.3%                    1.1%
  Psychotic affective disorders                                                 3.0%                    1.0%
  Nonpsychotic affective disorders                                              18.0%                   9.1%\*
  Other psychiatric disorders                                                   20.9%                   18.4%

Similarly, some family studies reported an excess of affective disorders (particularly psychotic affective disorders) in subjects at elevated risk for schizophrenia. In addition, one series of family studies^[@ref12]^ demonstrated that a heterogeneous collection of deviations (eg, personality deviations not qualifying as a disorder, neuropsychological deficits) might also develop as a consequence of an increased risk for schizophrenia. Thus, the range of the phenotype transmitted in families of schizophrenics is not at all identical to the diagnostic boundaries proposed by any diagnostic manual.

On the other hand, there is also evidence that specific subtypes of schizophrenia aggregate in families with a very specific pattern of aggregation. Recently, Beckmann et al^[@ref14]^ demonstrated that periodic catatonia defined a homogeneous familial aggregation pattern. However, this specific psychotic syndrome is only remotely associated with the catatonic subtype of schizophrenia defined by ICD-10 and DSM-III-R. Taken together, the diagnostic distinctions and boundaries defined by ICD-10 and DSM-III-R are not compatible with the phenotype of schizophrenia transmitted in families, although these diagnostic categories were shown to be familial and under genetic control.

Diagnostic definitions and linkage studies
==========================================

Consequently, it is not surprising that linkage studies tracing the localization of susceptibility genes for a specific psychiatric disorder have failed to reveal a specific relationship to diagnostic categories. Two examples of this are discussed in the following.

-   One replicated linkage finding in schizophrenia is on 6p.^[@ref15]^ Maximal logarithm of the odds of linkage (LOD) scores indicate the strength of cosegregation of genetic markers and the disease. Comparison of the maximal LOD scores across diagnosticdefinitions (by DSM-III-R), varying by restrictiveness, revealed maximal diagnosis-specific LOD scores for the broadest definition including all variants of psychotic disorders; the maximal LOD score for narrowly defined schizophrenia was substantially lower.

-   Several candidate regions in the genome are likely to host susceptibility genes for bipolar affective disorders. One of these regions is 18p. A suggested linkage to bipolar disorder was found by several independent linkage studies in bipolar disorder. Recently, Schwab et al^[@ref16]^ also found suggested linkage for schizophrenia to the same pericentromeric candidate region. In addition, the diagnosis-specific maximal LOD score was substantially increased by including not only schizophrenia and schizoaffective disorders in the phenotype, but also affective disorders.

Conclusion
==========

These two examples highlight the limited value of the currently most widely accepted diagnostic definitions of psychotic disorders for the identification of specific genetic vulnerabilities. However, there is currently no other option to the diagnosis-based linkage and association approach to localize disease genes. The limited validity of diagnostic definitions and their putative loose relationship to specific genetic vulnerabilities have to be compensated for by extension of sample size. Once the first susceptibility genes have been detected, more specific genotypc-phenotype relationships can be identified.
